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NOVEL COMPOUNDS 



10 



15 



20 



The pn«em tav«So» ,el««, to .dm,™.™ *ri«ttive^ 
compositions, and tfaeinise in tfaet^. 

The P2X7 recqrtor (previously known as P22 receptor), which is a ligand-gated ion 
channel, is present on a variety of cell types, largely those known to be involved in the 
-flannnatory/immune process, specifically, macrophages, mast cells and lymphocytes 
(T and B). Activation of the P2X7 receptor by extracellular nucleotides, in particular 
ad^iosine tr^ho^hate. leads to therelease of interleukin-ip (IL-ip) andgiantcell 
formation (macrophages/microglial cells), degranulation (mast cells) and proliferation 
(TcellsXapoptosisandL-selectinsheddingdj^hocytes). P2X7 receptor, are also 
located on antigen-presenting cells (APQ. k^atinocytes, saUvary acinar cells a>arotid 
cells), hepatocytes and mesangial cells. 

tbe ere^^ of I„fl«,™«^. „ c^,^ ^ ^ 

wtachttKmyreceptornBypIayaioIe. 

fonmila 



OH 




wheiem m represents 1, 2 or 3, preferabty 1 or 2; 

eachR independentlyr«q»resentsahydrogenorhalogen(e.g.fluo 

iodine) atom, preferably a hydrogen atom; 

one ofR^ and represents halogen, nitro, amino, hydroxy!, or a group 

selected from (i) Ci-Cg alkyl optionally substituted by at least one halogen atom, 

(«) C3-C8 cycloalkyi, (iii) Ci ^5 alkoxy optionally substituted by at least one halogen 

atom, and (iv) Cj-Cg cycloalkyloxy, and the other ofR^ and R^ represents a hydrogen or 

halogen atom; 

n represents 0, 1 or 2; and 

R andR eachindependentlyrepresentahydiogenatomoraCi-C6alkyIgroiq)opiionally 
substituted by at least one substituent selected from hydroxyl. halogen and d-Cg alkoxy. 

or a phannaceutically acceptable salt or solvate thereof. 

In the context of the prcsm specification, unless otherwise indicated, an allgrl substitnent 
oralkylmoielyinasnbstituentgroi^>maybelinearorbranched Exaiiq>les of alkyl 
groups/taoieties containing up to 6 carbon atoms include methyl, ethyl, n-propyl. isopropyl, 
n^utyl. isobutyl. tert-butyl. n^enlyl. n4iexyl and combinations of any two or more thereof. 
Furdier, it should be ^predated that if R^ and/or R^ represents a Ci-Cg alkyl group 
substituted by at least one substituent being a hydroxyl or Cj-Cg alkoxy group, the 
hydroxy! or alkoxy substituent wUl not be attached to the carbon atom which is adjacent to 
fhe nitrogen atonu 

One of r2 and R^ represents a halogen (e.g. fluorine, chlorine, bromine or iodine), nitto. 
amino (-NH2). hydroxyl. or a group selected from (i) C,^ alkyl, preferably 0,^4 
alkyl. optionally substituted by at least one (e.g. one, two. three or four) halogen atom(s) as 
defined above, (ii) Cs-Cg cycloalkyi (e.g. cyclopropyl. cyclobmyl, cyclopenlyl or 
cyclohexyl), (iii) C i-Cg alkoxy. preferably €,-04 alkoxy. optionally substituted by at teast 
one (e.g. one, two, three or four) halogen atom(s) as defined above, and (i v) 
C3-C8 cycloallQ^oxy (eg. cydopropyloxy, cyclobutyioxy. cyclopentyloxy or 



cyclohexyloxy), and the other of R andR represents a hydrogen or halo^ atom as 
defined above. 

2 3 

In one embodiment offhe invention, one of R andR represents a halogen (such as a 

2 3 

chlorine or bromine) atom and the other of R andR represents a hydrogen atom. 
In an embodiment of the invention, m is 1. 
In another embodiment of the invention, n is L 

In a further embodiment of fte invention, n is 1 and the compound of formula (J) has the 
following stereochemistiy: 




R andR each independently represent a hydrogen atom or a Ci-Ce, for example, C1-C4 
or Ci-Cs, allgrl group which may be optionally substituted by at least one substituent (e.g. 
one, two, three or four substituents independently) selected ftom hydroxyl, halogen (e.g. 
fluorine, chlorine, bromine or iodine) and Ci-Ce, for example, C1-C4, alkoxy (e.g. 
methoxy, ethoxy, n-propoxy, n-butoxy, n-pentoxy, n-hexoxy and combinations of any two 
ormorethereoQ. 

In an embodiment of the invention, R^ and R^ each independently represent a hydrogen 
atom or a C1-C5 alkyl group which may be optionally substituted by at least one, e.g. one 
or two, hydroxyl group(s). 



100931 



4 



10 



20 



25 



In another embodiment of the invention, r'* and each independently represent a 
hydrogen atom or a group selected from -CH3, -C2H5, -CH(CH3)2, -CH2OH, 
-(CH2)20H. -(CH2)30H, -CH(CH3)CH20H. ^H2CH(CH3)OH, -CH2CH(OH)CH3, 
-CH2CH(OH)CH20H. ^JHjCCCHahOH, -CH(isopropyI)CH20H, .CH(CH20H)2. or 
-CH2C(CH3)2CH20H. 

In a further embodiment of the invention, r'* and R^ each independently r^resent a 
hydrogai atom or a groi^ selected fiom ^ijHs, -CHCCHah and ^Cai2)30H. 



In an embodiment of the invention, diere is provided a subset of compounds of formula ®, 
and phaimaceutically acceptable salts and solvates (hereof, in which: 
m represents 1; 

each R* represents a hydros atom; 
2 3 

15 oneofR andR represents a halogen atom, and the other of and represents a 
hydrogen atom; 
nisO, lor2; and 

R andR each independently represent a hydrogen atom or a group selected from -CH3, 
-C2H5, -CH(CH3)2 and -(CH2)30H. 



30 



In another embodiment of the invention, there is provided a further subset of compounds of 
formula (I), and pharmaceutically acceptable salts and solvates thereof, in which: 
m represents 1; 

each repres^its a hydrogen atom; 

oneofR^ and R^ represents a halogen atom, and flie other of R^ and R^ represents a 
hydrogen atom; 

nisO, 1 or 2; and 
4 5 

oneofR andR represents a hydrogen atom or -CH3 and the o&er of r'* and R^ 
rq»resents a group selected ftom .CH3, .C2H5, -CHmi)! and -(CHjlsOH. 



Examples of compounds of the invention include: 

2^arforo-5-[(3S>3-hydroxy-4-(methylamino)butyl]-AKlricyclo[33J.l^'']dec-l^ 
ylmethyl)ben2amide, 

2<ailoro-5-[(3S>.3-hydroxy-KethyIamino)butyl>AKtricyclo[3.3.1J»>^]d^ 
1 yteiefliyl)ben2amide, 

2-CWoro.5.[(3S)-3-hydroxy-4Kl-methylethyIamino)b^1yI]-J^Ktri^^ 
l-ylmefliyl)ben2amide, 

2-ailoro-5-[(3R>3-hydraxy^methyI«nino)butyl]-AHtr^ 
ylme(hyl)benzamide, 

2<:hloro.5.K2R>3Ketbylamino>2.!9«ko,qrpt^ 
benzamide hydtochloride, 

2.CMoro.5-[(2R)-2.hydimy.3-[(l.melhylethyl)amino]proRyl].i^^ 
(tricycIo[3.3.1.1^-^]dec-l.ylmetfayI)-ben2amide hydrochloride, 

2<:hloio-5.[(2R>2-hydioxy.3-K3-hydioxjpropyI)amino]propyl]-iV^^ 
(tricyclo[3J.lj"]dec-l.ytoelhyJ).ben2amide hydrochloride, 

2<Woio.5.[(2R)0<dimethyIamino).2.hydroxyptopyl]-;yK^^^^^ 
)^eth3d)-benzamide hydtochloride, 

2^oro-5.[(l S>I-hydroxy.2<methylamino)ethyIJ.Ar<tricycM33a. 1'^^^^ 
>imetfa)d)benzamide hydrochloride, 

2-Chloro-5-[(lR)-i.hydroxy-2-(methylamino)ettyl3-A^<tricycl^^^ 
yhnethyl)benzam!de hydrochloride, 

2-Chloro-5.[(lR).2Kethylamino)-l.hydroxyethyl>Ar<tricyclop^^^ 
ylmethyl)benzamide, 

2.Chloro.5-[(lR).i.hydroxy.2-[(3.hydioxypropyl)amino]ethyl].iV. 
(tricycloI3.3.1.l'-'jdec-I-yImeihyl)benzamide, 

2-aiIoro-5.[(2S)-2.hydroxy.3^methyiamino)propyI]-A'<tri^^ 
ylmethyl>ben2amide hydrodhlorid^ 

2.CWoro.5^(2S>3<ethylamino>2.hydmx>propylWlri^^^^ 
ylmethyl).benzaniide hydrochloride 



2<ailoro.5-[(2R).2.hydroxy.3-(me%lainmo)propyl]-^^^ 
ylmethyOb^izamide benzoic acid salt, 

and all pharmaceutically acceptable salts and solvaU® of any one thereof. 

The present invention further provides a process for tiie preparation of a compound of 
formula (Q as defined above, or a pharmaceutically accq>table salt or solvate thereof, 
which comprises: 

(i) when n is 0, reacting a compound of formula 




wherein m, R , R and R are as defined in formula Q), with a compound of formula (IIQ, 
hnrV , wherein R andR are as defined in fomiula (I); or 



(ii) when n is 1 , reacting a compound of formula 
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(IV) 



12 3 

vdierein m, R , R and R are as defined in fommla (I), with a confound of formula (HI) 
as defined in (i) above; or 



s (iii) when n is 2, reacting a compound of formula 




(V) 



wherein is a leaving group (e.g. halogen, nitrobenzenesulfonyl or methanesulfonyl 
group) and in, R^ and R^ a 
10 (m) as defined in (i) above; or 



12 3 

group) and m, R , R and R areas defined in formula Q), with a compound of formula 



(iv) when n is 1, reacting a compound of formula 
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wherein L is a leaving group (e,g. halogen, nitrobenzenesulfonyl or mellianesulfonji 
group) and m, r\ and are as defined in fonnula 0), with a compound of fonnula 
(BS) as defined in (i) above; 

and optionally after (i), (ii) (iii) or (iv) canying out one or more of the following: 

• converting the con^und obtained to a finther compound of formula (0 

• foiming a pharmaceutically acceptable salt or solvate of the compound. 



10 hiprocess (i). thecompound of fonnula (D) may be conveniently syn&esised by reacting 
compound of fonnula 




wherein represents a leaving group (eg. halogen, phosphate or trifluoromethane 
sulphonate) and m, R^ and are as defined in fonnula (D, with a compound of 
IS formula 



J 



wherein L* represents a leaving group (e.g. trialkyltin or boronic acid) under metal 
catalysed coupling conditions such as te/rflA&(triphenylphosphine)paUadium(0). 
The subsequent oxidation reaction may be perfonned with a reagent such as 
m-chloroperbenzoic acid in a suitable solvent such as dichloiomefliane. 



Compounds of formula (H) may ako be pr^aied by reacting a compound of formula 





.1 «2 



(xn) 



wherein m, R\ R' and R^ are as defined in fomula (I), wifli a compound of formula (XIH) 
or (XIV) suitably deprotonated by a base such as sodium hydride 



(xm), 



(XIV). 



Reaction of the resultant epoxide may be performed by addition of the required amine of 
formula (m) at room temperature or at elevated tonperature. 



In process (ii), the compound of fommla (IV) may be convenienfly synthesised by reacting 
a compound of formula 
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5 ^ 
wherein L represents a leaving group (e.g. halogen, phosphate or trifluoiomethane 

solphonat9)andm,R ,R andR are as dejSned in fonnula (1), with a compound of 
formula 

wherein L represents a leaving group (e.g. trialkyltin, trialkylsilane, boionate or boronic 
acid) under metal catalysed coupling conditions such as 

dichloro6&(triphenylphosphine)palladium(II). The subsequent oxidation reaction 
maybe performed with a reagent such as wj-chloroperbenzoic acid or a combination of 
pyrazole, methyltrioxorheniumCVH) and hydrogen peroxide in a suitable solvent such as 
dichloromethane. 

Compounds of formula (TV) may also be prepared by reacting a conq>ound of fomiula 




(XVII) 

12 3 

wherein m, R , R and R are as defined in fonmila Q), with a compound of fbimula (Xm) 
or (XIV) as defined above suitably deprotonated by a base such as sodium hydride. 
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Reaction of the resultant qpoxide may be perfoimed by addition of Ihe required amine of 
formula (III) at room temperature or at elevated tranpaature. 

In process (Hi), the compound of formula (V) may be conveniently synthesised by reacting 
a conqBound of formula 



,(CH,)sr NH 





^ (XVID) 
wherein L rqiresents a leaving group (eg. halogen, phosphate or tiifluoiomethane 
sulphonate) and m, r\ and R^ are as defined in formula (I), with a compound of 
formula 



(XK), 



wherein P andP each independently represent a protecting group, in the presence of 
tetraA£r(triphenylphosphine)paIladium(0), followed by removal of the protecting groups 
with a reagent such as hydrochloric add and reaction with a reagent such as 
metfaanesulphonyl chloride. 




The con^und of formula (V) m^ be reacted with &e amine of formula OH) at room 
tmiperahue or at elevated tonperature. 



In process (iv), the compound of formula (VQ may be conveniently synthesised by reacting 
a compound of formula 
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wherein L represents a leaving group (e.g. halogra or trifluoromeliiane sulphcmate) and m, 
R , R and R are as defined in fonnula (I) (suitably metallated with a reagoit sudi as 
butyilithium or iyopropyhnagnesium chloride followed by addition of coppei(I) hromide 
dimetfajdsulphide con^I^), with a compound of fonnula 

wherein L is a leaving group (e.g. halogen, nitrobenzenesulfonyl or methanesulfonyl 
group), followed by reaction wiA a reagrat such as metfaanesulphonjd chloride. 

TTie compound of fonnula (VI) may be reacted with the amine of formula (ED) at room 
temperature or at elevated tanpoature. 

Compounds of fonnula (I) can be converted into further compounds of fonnula (1) using 
standard procedures. For example, compounds of fonnula (I) in which one of R^ and R^ 

rq)resents a halogen atom may be converted to a coiteq»onding compound of fonnula (I) in 
2 3 

which one of R andR rq»resents a Ci-Cealkyl group by reaction with an alkylGrignani 
reagent (e.g. methyl magnraium bromide) in die presence of a catalyst such as [1,3- 
bis(diphenylphosphino)propane]dichloronickel (H) in a solvent such as tetrahydrofuran. 



It will be appreciated by those skUled in the art that in the processes of the present 
invention certain functional groups such as hydroxyl or amino groups in tfie starting 
reagents or intennediate compounds may need to be protected by protecting gnnips. Thus, 
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tbs iHeparation of the compounds of fonmila CO may involve, at various stages, the 
addition and lemoval of one or more protecting groups. 

The protection and deprotection of fiujctional groups is described in Trotective Groups in 
Organic Chemistry', edited by J.W.F. McOmie. Plenum Press (1973) and 'Protective 
Groups in Organic Synthesis', 2nd edition, T.W. Greene and P.G.M. Wuts, Wiley- 
btrarscience(1991). 

The compounds of formula (I) above may be converted to a pharmaceutically acc^table 
salt or solvate thereof, preferably an acid addition salt such as a hydrochloride, 
hydrobroraide, phosphate, acetate, fumarate, maleate, tartrate, citrate, oxalate, 
methanesulphonate orp-tohienesulphonate, or an alkali metal salt such as a sodium or 
potassium salt 

Certam compounds of formula (I) are capable of existing in stereoisomeric forms. It will 
be understood fliat the inv«aition encompasses aU geometric and optical isomers of the 
compounds of formula (I) and mixtures thereof including racemates. Tautomers and 
mixtures thereof also form an aspect of the present invention. Enantiomerically pure forms 
are particularly desired. 

The compounds of the present invention are advantageous in that they possess 
pharmacological activity. They are tterefore indicated as pharmaceuticals for use in the 
treatment of rheumatoid arthritis, osteoarthritis, psoriasis, allergic dermatitis, asthma, 
chronic obstructive putaionary disease (COPD). hypeiresponsiveness of the airway, septic 
shock, glomenilonephritis, inflammatory bowel disease, Crohn's disease, ulcerative colitis, 
atherosclerosis, growtii and metastases of malignant cells, myoblastic leukaemia, diabetes. 
Alzheimer's disease, meningitis, osteoporosis, bum injury, ischaemic heart disease, stroke, 
varicose veins, sarcoidosis, rhinitis, acute and chronic pain, multiple sclerosis, myeloma, 
bone loss associated with maUgnancy and inflammatory and neurodegenerative diseases of 
the eye such as scleritis, q)iscleritis, uveitis. Sjogrens syndrome-keratoooiijuctivitis, 
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sclerokeratitis, optic neuritis, diabetic retinopathy, retinitis pigmentosa, antimalarial - 
induced retinopathy. 

Accordingly, the present invention provides a compound of formula (I) or a 
pharmaceutically accep^le salt or solvate thereof as herembefore defined for use in 
therapy. 

In another aspect, &e invention provides the use of a compoimd of formula (I) or a 
pharmaceutically acceptable salt or solvate thereof as hereinbefore defined in the 
manufacture of a medicament for use in therapy. 

In the context of the present specification, the term "therapy" also includes "prophylaxis' 
unless there are specific indications to the contrary. The terms "therapeutic" and 
"therapeutically" should be construed accordingly. 

The invention fiirthCT provides a mediod of effecting immunosuppression (eg. in the 
treatment of rheumatoid arthritis, osteoarttuitis, inflammatory bowel disease, 
alherosclmsis or psoriasis) which comprises administering a therapeutically effective 
amount of a conqpound of formula (Q or a pharmaceutically acceptable salt or solvate 
thereof as hereinbefore defined to a patient. 

The invention also provides a method of treating an obstructive airways disease (e.g. 
asthma or COPD) which comprises administering to a patient a therapeutically effective 
amount of a compound of formula (I) or a pharmaceutically acceptable salt or solvate 
thereof as hereinbefore defined to a patient. 

For the above-mentioned therapeutic uses the dosage administered will, of course, vary 
with the compound employed, the mode of administration, the treatment desired and the 
disorder indicated. The daily dosage of the compound of formula (Q/salt/solvate (active 
ingredient) may be in the range fix)m 0.001 mg/kg to 30 mg/kg. 



IS 



The compounds of formula (J) and phamiaceutically acceptable salts and solvates thereof 
may be used on their own but wUl generally be administered in the form of a 
pharmaceutical composition in which the formula (I) compound/salt/solvate (active 
ingredioit) is in a8sociati<m with a pharmaceuticaUy accq[>table adjuvant diluent or carrier. 
Depmding on the mode of administrati<«i, the pharmaceutical conqwwition will preferably 
comprise fiom 0.05 to 99 %w (per cent by weight), more preferably ftom 0. 10 to 70 %w, 
of active ingredient, and, from 1 to 99,95 %w, more preferably fiom 30 to 99.90 %w, of a 
pharmaceutically acceptable adjuvant, diluent or canier, all percentages by weight being 
based on total conq)osition. 

Thus, the present invention also provides a pharmaceutical composition comprising a 
compound of formula (I) or a pharmaceutically acceptable salt or solvate thereof as 
hereinbefore defined in association with a pharmaceutically acceptable adjuvant, diluent or 
carrier. 

The invaition further provides a process for tfie preparation of a pharmaceutical 
composition of tiie invration which comprises mixing a compound of formula (1) or a 
pharmaceutically accq)table salt or solvate thereof as hecembefore defined witii a 
pharmaceutically accqitable adjuvant, dihient or carrier. 

The pharmaceutical composition of the invention may be administered topically (e.g. to the 
lung and/or airways or to the skin) in the form of solutions, suspensions, heptafluoroalkane 
aerosols and dry powder formulations; or systemically, e.g. by oral administration in the 
form of tablets, capsules, syrups, powders or granules, or by parenteral administration in 
foe form of solutions or suspensions, or by subcutaneous administration or by rectel 
administration m foe form of suppositories or transdermally. 

The present invention will now be fiirther explained by reference to the following 
aiustrative examples, hi the examples foe NMR spectra were measured on a Varian Unity 
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spectrometer at a proton fiequenq^ of either 300 or 400MHz. The MS spectra were 
measured on eitfaer a Agilent 1 100 MSD G1946D spectrometer or a Hewlett Packaid 
HPl 100 MSD G1946A spectrometer. Preparative HPLC separations were peifonned using 
a Watras' Symmetiy™ or Xtena'^ column or a Novapak^ column. 

Example 1 

2-ailoro-5-[(M)0-hydroxy-4-(mefhylamino)butyllr/VKtricydoI3J.l.l''^^ 
ylnieth3d)l>^zanilde^ hydrochloride 



a) 5-Ethenyl-2^^^,8,8A9-octamethyI-(SS) 4,7-dioxa-3,8-disUadecane 
Imidazole (4g) was added portionwise to a solution of (2S)-3-butene-l,2-diol (2g) and 
chIoro(l,l-dimethyIethyl)dimethyl.silane (7g) in iV.JV-dimethyifoimamide (20 mL). The 
mixture was stirred at room temperature for 24 hours. The biphasic reaction mixture was 
poured into ether and washed with water (x3) and brine, dried over anhydrous magnesium 
sulfate, filtered and evaporated, to give an oil (7.5g). Purification by bulb-bulb distillation 
(I30-150''C at 3mm Hg), ^ve the sub-titled compound as an oU (5.3g). 

NMR (300 MHz. CDQa) 8 5.92 - 5.81 (IH, m), 5J26 (IH. d), 5.1 1 (IH, d), 4.16 (IH. 
q), 3.57 - 3.42 (2H. m), 0.90 (18H, s). 0.05 (12 H^s). 

b) 2-Chloro-S-I(aQ-3,4-dihydroxybulyl]-JV-(tricycIoI33.1.1^'']dec-l- 
ylmefliyl)benzamide 

9-Borabicyclo[3 J.l]nonane dimer (1.8g) was added at room temperature to a solution of 5- 
ethenyl-2,2^,3,8,8.9,9-octamethyi-(55) 4,7-dioxa-3,8-disiladecane (Example 1 a)) (l.Og) in 
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tetrahydro&ian (20 mL), under nitrogen. Ar^-dimeOiylfonnainide (20 mL) was added to 
flic reaction mixture and d^assed by bubbling nitrogai through die reaction mixture for 30 
minutes. A solution of 2^jhloio-5-iodOTAKtricyclo[3.3.1.1^'']dec-l-ytaefliyl)benzamide 
(1.3g) (prepared as described in W099/29661) in ATJV-dimethylfonnamide (10 mL) was 
added to the reaction mixture and degassing continued for 4Smin. Potassium carbonate 
(l.Og) and <e<ra^triphen)4phosphine)pa]ladium(0) (0.2g) were added to die reaction 
mixture and heated to 80-90°C for 24 hours under nitrogen. On cooling to room 
tenq>eEature die reaction mixture was poured into ethyl acetate and die organic layw 
washed widi water, aqueous hydrochloric acid (2M), brine, dried over anhydrous 
magnesium sulfate, filtered and evaporated. The resulting oil was redissolyed in 
dichloromethane (50 mL) and hydrochloric acid in 1,4-dioxane (4M, 5 mL) was added. 
After 1 8 hours die reaction mixture was concentrated and purified by column 
chromatography (gradient 0-5% meflianol in dichloromethane). Furflier purification by 
reverse phase HPLC (gradient 25-95% acetonitrile (MeCN) in 0.2% aqueous ammonium 
acetate (NH4ACO) on Symmedy™ column) gave the sub-titled product as a white solid 
(0.36g). 

NMR (300 MHz. CDCI3) § 7.57 (IH, d). 731 (IH. d), 7.20 (IH, dd), 6.30 (IH, s). 
3.76 - 3.56 (2H, m), 3.46 (IH. t). 3.18 (2H, d), 2.87 - 2.66 (2H, m), 2.34 (IH, sX 2.07 - 1.91 
(4H, m), 1.80 - 1.54 (14H, m). 
MS (APCI+) ion IM+H]* 392/4 
m.p. 145-147 "C 

[a]^ (C=0.I6 in MeOH) -16.4* 
D 



c) 2-Chloro^I(35)-3-liydroxy-4-I(methylsulfonyl)oxy]butyll-JV- 
(tricyclol33.1.1^^1deo-l-ylmethyl)benzaiiiide 

Medianesulfonylchloride (0.08 mL) was added to a solution of 2-chloro.5.[(35)-3,4. 
dihydroxybulyl]-i\Ktricyclo[3.3.1.l3'']dec-l.yImediyI)benzamide (Example 1 b)) (0.33g) 
and triethylamine (0.33 ml) in dichloromediane (10 mL). After 1 hour die reaction mixture 
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was concentrated, redissolved in ethyl acetate and the organic layer washed with water, 
brine, dried over anhydrous magnesium sulfete^ filtered and evaporated- Purification by 
nonnal phase HPLC (gradient 0-5% ethanol (EtOH) in dichloromethane on siUca 
Novapak™ column), gave the sub-titled compound (0.14g). 

*H NMR (300 MHz, CDCI3) S 7.57 (IH, d), 7.33 (IH. d), 7.20 (IH, dd), 6.31 (IH. s), 4.25 
- 4.09 (2H, m). 3.96 - 3.81 (IH, m), 3. 18 (2H, d). 3.06 (3H. s), 2.93 - 2.65 (2H, m), 2.30 
(IH, d), 2.01 (3H, s), 1.87 - 1.57 (14H, m). 
MS (APCI+) ion [M+H]* 470/2 

d) 2-Chloro-5-[(3^-3-hydroxy-4-(methyIamino)bulyll-iV-<trfcyclo[33.1.1*'ldec-l- 
ylmethyl)benzaniide 

Aqueous methylamine (40%) (3 mL) was added to a solution of 2-chloro.5-[(35>3. 

hydroxy-4-[(methylsulfonyl)oxy]butyl]-AKtricydo[3.3.1.l''']dec-l-yhnefliyl)benzamide 
(Example 1 c)) (0. 13g) in acetonitrile (20 mL) and heated at 50"»C for 4 hours. Further 
aqueous methylamine (40%) (2 mL) was added and heating at 50»C continued for a fhrther 
1 hour. On cooling the reaction mixture was concentrated and purified by solid phase 
extraction on Waters' SCX resin, etating with ammonia in methanol (7M). The residue 
was dissolved in methanol (5 mL) and hydrochloric add in dioxane (4M, 1 mL) was added, 
evaporation gave the titled compound (0.12g). 

*H NMR (300 MHz, d6-DMSO) § 8.69 - 8.37 (2H, m), 8.29 (IH. t). 7.39 (IH, d). 7.31 - 

7.22 (2H. m), 5.60 - 5.21 (IH, m), 3.81 - 3.65 (IH. m), 3.07 - 2.88 (3H. m), 2.88 - 2.57 

(3H, m). 2.54 (3H, s), 1.95 (3H, s), 1.75 - 1.55 (8H, m), 1.52 (6H, s). 

MS (APa+) ion [M+HT 405/7 

m.p. >200 dec 

[af * (00.15 in MeOH) -2.4*> 
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Example 2 

2-CUoi^5-[(35)-3-hydroxy-4-(ethyIaiiiino)butyl]-^^ 
ylmetliyl)benza]iiide, hydrochloride 



Aqueous ethylamine (70%) (2 mL) was added to a solution of 2-chloro-5-[(3iS>3-hydroxy- 
4.[(me%lsuIfonyl)oxy]butyl]-iV<tricyclo[3JJ,l^^^^ 

1 c)) (0.2 g> in acetonitiile (5 mL) and heated at 50®C for 2.5 hours. On cooling die 
reaction mixture was concOTtrated and purified by solid phase extraction on Waters* SCX 
resin, eluting witfi ammonia in methanol (7M). Further purification by reverse phase 
HPLC (gradient 25-95% acetonitrile in 0.2% aqueous trifluoroacetic acid (TFA) on 
Symmetry™ colimm). The residue was dissolved in methanol (5 mL) and hydrochloric 
acid in 1,4-dioxane (4M, 1 mL) was added, evaporation and recrystallisation from 
acetonitrile, gave the titled compound (0,13g). 

NMR (300 MHz, dg-DMSO) 5 8.74 - 8.32 (2H, m), 830 (IH, t), 7.39 (IH, d). 7.33 - 
7.21 (2H, m), 5.46 (IH, d), 3.84 • 3.68 (IH, m), 3.05 - 2.85 (5H, m), 2.85 - 2.55 (3H, m). 
1.94 (3H, s), 1.79 . 1.55 (8H, m), 1.52 (6H, s), 1.19 (3H, t). 
MS (APa+) ion [M+Hf 419/421 




Examples 

2<;iiIoro-5-[C35)-3-hydn>xy^l-methyiethyIaiiiino)bntyl]rAKM(^^ 
ylmeflhyQbenzamlde^ hydrochloride 
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6 i, HQ 



l-Methyletbylamine (3 mL) was added to a solution of 2-chlon)-5-[(35)-3.hydroxy-4- 
[(mcthylsuIfoDyi)oxy]butyl]-Ar.(tri(^lo[3J.lj3.73^^ 

1 c)) (0.22g) in acetonitrile (10 mL) and heated at 50-C for 18 hours. On cooling the 
reaction mixture was concentrated and purified by solid phase extraction on Waters' SCX 
lesin, ehiting with ammonia in methanol (7M). Further purification by reverse phase 
HPLC (gradient 25-95% acetonitrile in 0.2% aqueous trifluoroacetic acid on SymmetiyTM 
column). The residue was dissolved in methanol (5 mL) and hydrochloric acid in dioxane 
(4M, 1 mL) was added, evaporation and recrystallisation from MeCN, gave the titled 
compound as the hydrochloric acid salt (30mg). 

NMR (300 MHz. d6-DMSO) 8 8.70 - 8.21 (3H, m). 7.40 (IH. d). 7.30 - 7.25 (2H. m). 
5.44 (IH. d). 3.83 - 3.67 (IH. m). 3,38 - 3.19 (IH. m). 3.05 - 2.86 (3H. m). 2.87 - 2.55 (3H, 
m). 1.93 (3H, s), 1.77 - 1.47 (14H. m). 1.24 (3H, d). 1.22 (3H. d). 
MS (APa+) ion [M+Hf 433/435 



Exaiiq»le4 

2-Chioro-54(3«)^-hydroxy-HmethyIamino)butyll-iV-(tri^^ 
ylraethyQbenzamide 
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a) 5-Etlienyl-2A3^A8^,9-octaiiiethyH5i?) 4,7-dioMi-3,8-dislIadecane 

llie sub-titled compound was prepared by tfae method of Example 1(a) using (2/i>3- 
butene-l^-diol. 

*H NMR (300 MHz. CDCl, ) 8 5.92 - 5.81 (IH. m), 5.26 (IH. d), 5.1 1 (IH. d), 4.16 (IH, 
q), 3.57 - 3.42 (2H, m), 0.90 (18H. s), 0.05 (12H. s). 

b) 2-CMoro-5-[(3^-3,4-dihydroxybul^]-jV-(tricycIo(3J.l.l''^ldec-l- 
ylmetfayl)benzaniide 

The sub-titled compound was prq>ared by the method of Example 1(b) using S-edienyl- 
2.2,3,3.8,8,9,9.octamethyl-(5/?) 4,7-dioxa-3,8-disiladecane (product of Example 4a). 

NMR (300 MHz, CDCI3 ) § 7.57 (IH, d), 7.31 (IH. d), 7.20 (IH. dd), 6.30 (IH, s), 
3.76 - 3.56 (2H, m), 3.46 (IH, t), 3.18 (2H, d), 2.87 - 2.66 (2H, m), 2.44 (IH, s). 2.07 
(IH, s). 2.01 (3a s), 1.80 - 1.54 (14H, m). 
MS (APCI+) ion IM+H]* 392/4 
[a]^ (C=0.26 in MeOH) +14.0' 



c) 2-Chloro-5-[(3JI)-3-hydroxy-4-f(methylsulfonyl)oxy]b0tyiJ-iV. 
(tricyclo[3J.l.l*'^ldec-l-ylmethyl)beii2amide 



100931 , 
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The sub-titied compound was prepared by the method of Example 1(c) using 2-chloro-5- 
[(3/?).3,4HiihydK)xybutyi]-A^(tri<q«lo[33JJ^-']dec-l-yh^ 

*H NMR (300 MHz, CDCh ) 8 7.57 (IH, d). 7 J3 (IH. d), 7.20 (IH, dd), 63 1 (IH. s), 
s 4.25 - 4.09 (2H, m), 3.96 - 3.81 (IH. m), 3.18 (2H, d), 3.06 (3H, s), 2.93 - 2.65 (2H, m), 
2.40 (IH, s), 2.01 (3H. s). 1.87 - 1.57 (14H, m). 
MS (APa+) ion (M+Hf 470/2 

d) 2<»loro-S-|(3J?)-3-hydroxy-4-(methylamino)butylI-;NKtri<ydo[3J.l.l''']dec^^ 
10 ylmethyl)benzamide 

The titled compound was prepared by the method of Example 1(d) using 2-chloro-5-[(3Jf). 

3-hydroxy-4-((methylsulfonyl)oxy3butyl]-JV:.(tricyclo[3.3.1.l''']dec-l-yhnethyl)ben^ 

NMR (300 MHz, DMSO) 5 8.69 - 8.37 (2H. m), 8.29 (IH, t), 7.39 (IH, d), 7.31 - 7.22 
15 (2H, m), 5.60 - 5.21 (IH. m). 3.81 - 3.65 (IH, mX 3.07 - 2.88 (3H. m), 2.88 - 2.57 (3H, m), 
2.54 (3H, s), 1.95 (3H, s), 1.75 - 1.55 (8H, m), 1.52 (6H, s). 
MS (APa+) ion IM+H]* 405/7 

Examples 

20 2-CWoro-5-I(2ff)-3-(ethylamlno)-2-hydn»xypropyl]rAKtricydopj.lj'''ldec-l- 
yimethyl)-benzamide, hydrochloride 
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a) 2<:hloro-5<2-propenyI>J\r-(tricydo(33.1J*']dec-l-ylmethyl)-beiizaM^ 
2<Woro-5-iodo-M(tricyclop3.1.l''^]deo-l-ylmefliyO-benzamide 
(prepared as described in WO 99/29661) (7.74g), tri-n-bulyJanyltin (5.99g), 
dichloro6£y(triphenylphosphme)palIadiuni(n) (1^4g), triphenylphosphme (1.86g), lithium 
chloride (6.11g) and Ar,Ar-dimethyIfotmamide (260 mL) were heated together under 
nitrogaj fiom 110"C to 130"C over 20 minutes, and then at 130*C for 25 minutes. The 
mixture was thai cooled, poured into brine (500 mL), extracted into ediyl acetate (3 x 
2S0mL), dried over anhydrous magnesium sulfete, filtered and concentrated to give an oil. 
The crude mixture was purified by column chromatogr^hy eluting wifli 9: 1 
isohexane/ethyl acetate to give the sub-titled compound (5.23g). 

NMR (300 MHz, CDCI3) 8. 7.54 (IH, s), 7.33-7.31 (IH, d), 7.20-7.16 (IH, d). 6.25 (IH. 
br s), 5.99-5.85 (IH. m), 5.13-5.06 (2H, m), 3.39-3.37 (2H, d), 3.19-3.17 (2H. d), 2.01 (3H. 
br s), 1.76-1.63 (6H, br AB), 1.58 (6H, Iff s). 
MS (ES+) ion [M+H]* 344, 346 

b) 2^hloro-5-(oxIranylmethyl)-AK«ricydo(3.344*'^ldec-l-ylmethyl>beii^ 
2-CMoro-5-(2-propenyl)-iV-(tricyclo[3.3.1.l''']dec-l-yhnetfayl)-benzamide (Exanq>le 5 a)) 
(9.4g), pyrazole (0.45g) and mediyltrioxorh«uum(VII) (0.40g) were stirred togethw in 
dichloromethane (40 mL) under nitrogen, and hydrogen peroxide (27.5% wt solution in 
water, 13 mL) was added dropwise. The reaction was then monitored by HPLCVMS and 
firrther portions of pyrazole, methyltrioxorhenium(Vn) and hydrogen peroxide were added 
over a period of 2 days until the reaction mixture consisted of a 1:1 mixture of starting 
material and product. The mbrture was then poured into water (500 mL), extracted into 
dichlorometiiane (3 x 300 mL), washed with 2M aqueous hydrochloric acid (300 mL), 
brine (300 mL), saturated aqueous sodium thiosulfate (300 mL), dried over anhydrous 
magnesium sulfete, filtered and concentrated to give an oil. This was purified by column 
chromatography eluting witii 2:1 isohexane/ethyl acetate to give the sub-titied compound 
(4.7lg). 
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NMR (300 MHz, CDCI3) $ 7.60 (IH, d), 7.38-7.34 (IH. d)» 7.28-7.25 (IH. dd). 6.28 
(IH, br t). 3.22-3.18 (2H, d). 3.17-3.11 (IH. m), 2.86-2.79 (3H, m), 2.53-2.52 (IH, m), 
2.01 (3H, br s). 1.75-1.64 (6H. brAB). 1.59 (6H, brs). 
MS (BjS+) ion [M+H]* 360. 362 

c) 2-CMoro-5-[(2«>2-oxii^ylmethyI]-iV-(tricydoI33.14^''ldec-l^^^ 
brazamide 

(li?,2i2)-(-)-iV.Ar.5is(3,5.<|i.t.butylsalicydene).1.2-cycIohexanediam 
acetic acid (0.15 mL) and toluene (3 mL) were stirred together in air for 1.25 hours. The 
solvents were then removed in vacuo and the resultant brown glass was dried under hi^ 
vaccum for 2 hours. 2-Chloro-5-(oxiranylmethyl)-^'-(tricyclo[3.3.1.l'-']deo-l-ylmettiyl)- 
benzamide (Example 5 b)) (1.14g). water (1.5 mL) and tetrahydrofuran (100 mL) were then 
added to this and the mixture stirred under nitrogen for 82 hours, concentrated and purified 
by column chromatography eluting with 2:1 isohexane/ethyl acetate to give the sub-titled 
compound (0.28g). 

MS (ES+) ion [M+H]* 360. 362 

d) 2-Chloro-5-[(2«)-3-(ethylainlno)-2-hydroxypTOpylJ-Ar-(Mcydo[3JJ.l3'']^^ 
yliiiethyl)-benzamide, hydrocbloride salt 

2.Chloro-5-[(2ie).2.oxiranyhnethyl].JV.(tricyclo[3.3.1.l'-']dec-l-yhnethyl^^^ 
(Example 5 c)) (452mg). etfaylamine (70% aqueous solution, 5 mL) and tetrahydrofuran 
(15 mL) were heated together at 50''C under nitrogen for 20 hours, cooled and concentrated 
to give an oiL This was purified by Waters' MCX resin (mixed-mode cktion exchanger) 
and tiien hy column dbromatography eluting with 19: 1:0. 1 

dichloromethane/methanoyammonia. The oil obtained was dissolved in dichloromethane 
(5 mL) and one molar (IM) ethereal hydrogen chloride (4 mL) was added. The mixture 
was concentrated to give die sub-titled compound as a soUd (415mg). 
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H NMR (400 MHz. d^-DMSO) S 8.29^^6 (IH, t); 7.43-7.40 (IH, d); 7.30-7.28 (2H. m); 
5.53-5.52 (IH, d); 3.98 (IH, br m)j 2.94-2.82 (5H. m); 2.79-2.67 (3H, m); 1.94 (3H, br s); 
1.69-1.58 (6H, br AB); 1.52 (6H. br s); 1.20-1.16 (3H, t). 
MS: APa(+ve) ion [M+H]* 405, 407 
m.p. 218*C 

Example 6 

20iloro-5-K2«)-2-hyd«>jty.3-[(l-metliylethyl)aiiiliiolpropylJ-iV- 
(trlcydo[3J.l.l*^ldec-l-ylmethyl)-beiizaiiildei hydrochloride 



2.CWoro-5-I(2i?).2.oxiranylmethyl]-W:(tri<^lo[3.3.1.l3-']dec-l-ylme&^^^ 
(Example 5 c)) (133 mg), isopropylamine (3 mL) and l-methyM-pyirolidinone (5 mL) 
were heated together at 80»C in a sealed tube for 22 hours, cooled and poured into brine 
(50 mL), extracted into ethyl acetate (3 x 50 mL), washed with brine (3 x 50 mL), dried 
over anhydrous magnesium sulfate, filtered and concentcated to give an oU. This was 
purified by Waters' MCX lesin and then by cohmm chromatography ehiting wifli 19: 1 :0.1 
dichloromethane/methanol/ammoma. The oil obtained was dissolved in dichlorometfaane 
(5 mL) and IM ethereal hydrogen diloride (4 mL) was added. The mixture was 
concentrated to give the titled compound as a solid (85 mg). 



H 
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*H NMR (400 MHz, dc-DMSO) S 8,29 (IH, br t); 7.43-7.41 (IH, d); 7.31-7.29 (2H. m); 
5.52 (IH, br 8); 3.99 (IH, br s); 2.98-2.92 (3H, m); 2.83-2.67 (3H, m); 1.94 (3H, br s); 
1.69-1.59 (6H, br AB); 1.23-1.20 (6H, m). 
MS: APCI(4ve) ion [M+H]* 419, 421 
ni.p. 189»C 

Example 7 

2-CIiloro-5-[(2«)-2-hydroxy-3-K3-hydroxypropyl)amino)propyll-iV- 
(tricycIo[3.3.1.1^'^]dei>-l-ylmethyl)-beii2ainide, hydrochloride salt 




2-Chlo^o-5-[(2/^)-2-oxiranylmethyl]-^^(tricyclo[3.3.1.I'•'3dec-l.ylmethyl)-benzamide 
(Example 5 c)) (133 mg), 3-amino-l-propanol (3 mL) and l-methyl-2-pyrrolidinone (5 mL) 
were heated together at SO^C in a sealed tube for 22 hours, cooled and poured into brine 
(50 mL), extracted into efliyl acetate (3 x 50 mL), washed with Inrine (3 x 50 mL), dried 
over anhydrous magnesium sulfete, filtered and concentrated to give an oil. This was 
purified by Waters' MCX resin and tfam by column chnimatognvhy eluting witibi 9:1 :0. 1 
dichloromethane/mettianol/anunonia. This was fUrdier purified by revise phase HPLC 
(gradient 25-95% acettmitrile in 0.2% aqueous trifluoroacetic acid on Xterra*™ column). 
The oil obtained was dissolved in dichloiometbane (5 mL) and IM ethereal hydrogen 
chloride (4 mL) was added The mixture was concentrated to give ttie titled con^und as a 
solid (60 mg). 
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NMR (400 MHz. de-DMSO) 5 8.28 (IH. br t); 7.42-7.40 (IH, d); 7.30-7.28 (2H, 
m);5.53 (IH, br s); 4.78 (IH, br s); 4.00 (IH, br s); 3.50-3.45 (2H, br t); 3.00-2.92 (5H, m); 
2.81-2.68 (3H.m); 1.94(3H.hr8); 1.76(2H,brm); 1.69-1.58 (6H.brAB): 1.53 (6H. br s). 
MS: APCI(+ve) ion [M+Hj* 435, 437 
M.p. 225°C 

Example 8 

2-arforo-S-[(2J!)-3-(dimethylainlno)-2-hydroxypropyl]-A^tricydoI3jaJ^'ldec-l- 
ylmethyO-benzamide, hydrochloride 




2-Chk)io-5-[(2if>2-oxiraiiylme&yl]-AKtricyclo[3.3.1.l"]deo-l.yhn^ 
(Example 5 c)) (133 mg), dimethylamine (40% solution in water, 3 mL) and l-mcthyl-2- 
pynoUdinone (5 mL) were heated together at 80''C in a sealed tube for 22 hours, cooled and 
poured into brine (50 mL), extracted into ethyl achate (3 x 50 mL), washed with brine (3 x 
SO mL), dried over anhydrous magnesium sulfate, fUtered and concentrated to give an oil. 
This was purified by Waters* MCX resin and then by reverse phase HPLC (gradient 25- 
95% acetonitrile m 0.2% aqueous trifluoroacetic acid on Waters' Xterra'*' column). The 
oil obtained was dissolved in dichlorometbane (5 mL) and IM ethereal hydrogen chloride 
(4 mL) was added. The mixture was concentrated to give the titled compound as a solid 
(41 mg). 
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*H NMR (400 MHz. dg-DMSO) 5 8.29-8.26 (IH, t); 7.43-7.41 (IH, d); 7.31-7.29 (2H, n 
5.64 (IH, br s); 4.1 1 (IH, br s); 3.15-2.98 (2H, m); 2.94-2.93 (2H, d); 2.79-2.66 (7H, m); 
I.94(3H.brs); 1.69-1.58 (6H,brAB); 1.53 (6H,br8). 
5 MS:APa(+ve)ionIM+H]*405,407 
m.p. 198'C 



Example 9 

2-ClUoro-5-Kl.Q-l-hydroxy-2-(methylamino)ethylI-;V-(tricyclo[3Ja.l''ldec^^^ 
10 ylmethyl)beiizainide hydrochloride 




15 



20 



a) 2-Chloro-5-ethenyl-AKtricydoI3J.l.l'''ldec-l-ylinefliyDbenzamlde 
A solution of 5-bromo-2-chlon)-AKtriq«do[3.3.1.1^-']dec-l-yhnethyi)beiizamide 
(prepared as described in WO 00/61569) (l.Qg), tefrato(triphenylphosphine)palladiiim(0) 
(96nig) and tributyivinyltin (1.15 mL) in tohiene (15 mL) was heated at reflux for 3 hours, 
then cooled to room temperature, diluted with acetone (30 mL) and treated with cesium 
fluoride (10% aq, 10 mL) at room temperature for 2 hours. The resulting mixture was 
filtered flmjugh ceUte with forther washing with toluene and concentrated. Water was 
added and flie mixture was extracted with ethyl acetate. The combined organic phases 
wane washed with water, dried over anhydrous magnesium sulfate and concentrated. The 
resulting oil was purified by column chromatography (ethyl acetate:£9ohexane 100:1 to 
80:20) to give die sub-titled compound as a white solid (0.87g). 
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*H NMR (400 MHz. CDCI3) 8 7.25 (d, IH). 7.39 (dd, IH), 7.35 (d, IH), 6.68 (dd. IH). 
6.25 (s, IH), 5.78 (d, IH), 3.33 (d, IH), 3.17 (d, 2H), 2.01 (s, 3H), 1.73 (d, 3H), 1.65 (d, 
3H),1.60(s,6H). 



b) 2-<Moro-S-[OS)-l-hydroxy-2-(iiietliylainino)ethyll-J^^^ 
ylmethyl)beiizainide hydrochloride 

w-Chloroperoxybenzoic acid (mCPBA) (50%, 0.44g) was added portionwise over 10 
minutes to a solution of 2-chIoro-5H5flienyl-iV:(tricyclo(3.3.1.l''']dec-l- 
ylmethyi)ben2amide (Example 9 a)) (0.42 g)). (S',S)-[JV;Ar-6fe(3.5.di-tertbuiyIsalicylidene). 
U-cyclohexanediaminato(2-)]manganese(ni) chloride (44mg) and^^metbyimoipholine 
(0.74g) in dichioromethane (10 mL) at-78"C. Aiter stirring for 8 hours, a further portion of 
mCPBA (0.13g) was added and the solution was left to warm slowly to room temperatoie 
over 16 hours. Sodium hydroxide (NaOH) (2M) was added, stirred for 1 hour and then 
methylamine (2M in methanol, 2 mL) was added. After stirring for 24 hours fiie reaction 
was concentrated, dichioromethane and water were added, the phases were separated and 
the aqueous was extracted with dichioromethane. Tbe combmed oi^anic phases were dried 
over anhydrous sodium sulfete and concentrated. The resulting oil was purified by revMse 
phase HPLC (gradient 25-95% methanol m 1% aqueous trifluoroacedc acid). Further 
purification was performed by column chimnatogi^hy 

(methanoVdichloromethane/anunonia (0.88) 1:20:0.5 to 15:100:0.5) gave an oil. Addition 
of excess IM ethereal hydrogen chloride gave the titled compound as a white solid 
(158mg). 

*H NMR (400 MHz, dfi-DMSO) 8 8.33 (t, IH), 8.20 (s. IH), 7.48 (d, IH). 7.45 (dd, IH), 
7.40 (d. IH), 6.20 (s, IH). 4.91 (d. IH). 3.25-3.40 (m, IH), 3.08 (dd. IH). 2.95 (d, 2H), 
2.85-2.95 (m, IH). 2.55 (s. 3H), 1.95 (s, 3H), 1.63 (dd, 6H), 1.52 (s. 6H). 
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Example 10 

2-ChIoi^5-[(llO-l-hydroxy-2Kmethylaadno)ethyl].A'^tricyd^ 
ylmethyl)beiizaiiiide, hydrochloride 




Ha 



The titied compound was prepared by the method of Example 9 b) using iRJl)-[NJ^- 
6£s(3,5-di-te1butylsaUcylidene>l,2K;ycIohexanediamiiiato(20]manga^ 

NMR (400 MHz. de-DMSO) 8 8.55 (t, IH), 8.34 (s, IH). 7.49 (d, IH). 7.44 (dd, IH), 
10 7.40 (d. IH), 6.26 (s. IH), 4.93 (d. IH), 3.26-3.40 (m. IH), 3.1 1 (dd, IH), 2.95 (d, 2H). 
2.95 (dd, IH). 2.57 (s. 3H). 1.94 (s. 3H), 1.64 (dd. 6H), 1.52 (s, 6H). 

Example 11 

2-Chloro-5-I(lJ0-2Kethytomino)-l-hydroxyethyllrAKMcyclo(3J.l.l*^Idee.l- 
is yhnethyObenzamide 
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The tided campound was piq>aied by the method of Exanqple 9b) using (IlJiy[NJ^- 
6M3.5-di-tertbut3AsalicyUdene>l^-^Iohexanediaimnato(20]maxiganeseGI^ 

*H NMR (400 MHz, de-DMSO) 5 8.30 (IH. t), 7.43-7.32 (3H. m), 5.40 (IH, sX 4.64 (IH, 
dd). 2.93 (2H, d). 2.68-2.50 (4H. m). 1.94 (3H. s). 1.63 (6H, dd), 1.52 (6H. d), 1.00 (3H, t). 

Example 12 

2-C3iIoro-S-[(liO-l-hydroxy-2-[(3-hydroxypropyl)amino]ethyl]-;V- 
(trlcycIo{33.1.1^^]dec-l-yImetfayl)beiizamide 




The titled conapound was prepared by fl»e m^od of ^cample 9b) using (R^ifHM^- 
bis(3,S-di-terfeuQdbalic^idene)-1.2H;ydohexanediamingto(2-)]nian 

NMR (400 MHz, de-DMSO) &, 7.43-7.32 (3H, m), 5.40 (IH, s), 4.63 (IH, s), 
3.44 (2H, t), 2.93 (2H. d), 2.66-2.55 (4H, m), 1.94 (3H, s), 1.64 (6H, q), 1.57-1.50 (2H, m), 
1.53 (6H,s). 

Example 13 

2-Chloro-S-[(25>2-hydroxy-3-(methylamino)propyll-iV-(tricycloI3.3.1.l''']dec-l- 
ylmethyO-benzamide, hydrochloride 
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a) 2-Cailoro-5-(23^ihydroxypropyl)r/V^;tri^do[3J.ia''^]dee-^ 
benzamide 

2<!Moro.5K2-i)ropenyl>A^<tricyclo[3 3.1 j'-'ldec-l-yln^ (prepared as 

described in Example 5a)) (1 .99g) , /crf-butanol (40 mL) and water (40 mL) were stirred 
togelber under nitrogen and AD-niix-a was added. The mixture was dien stirred at room 
temperature for 20 hours. Sodium sulfite (2 g) was added and die mixture was stirred for 
10 minutes. Water (100 mL) and ethyl acetate (100 mL) were dien added. The layers wwe 
separated and Ifae aqueous layw was fhrthCT retracted with e&yl acetate (2 x 100 mL). The 
combined extracts were dried over anhydrous magnesium sulfate, filtered and concentrated 
to give the crude product. Purification was pefonned by column chromatography eluting 
with 5:95.meaianol/efliyl acetate to give the sub-titled compound as a solid (1.77^. 

NMR (400 MHz, CDCI3) 5 7.59 (IH, d); 7.36-7.34 (IH, d); 7.26-7.23 (IH, dd); 6.29 
(IH, br t); 3.98-3.91 (IH, m); 3.72-3.67 (IH, m); 3.54-3.48 (IH, m); 3.18-3.17 (2H, d); 
2.83-2.73 (2H, m); 2.25-2.24 (IH, d); 2.01 (3H. br s); 1.98-1.95 (IH, t); 1.75-1.64 (6H, br 
AB); 1.59(6H,brs). 
MS (ES+) ion [M+H]* 378, 380 



b) 2-Ciaoro-5-((25>2-oxiranylmethyl]-^-<tricyclo[33J.l^'']dec-l-ylme^^ 
benzamide 
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2.CMoro-5K2,3.dai>«lroxyim>pyl^AKtricydo(3JJ.l"]de<>l.y^ 
(Example 13 a)) (1.77 g). triefliylamine (0.7 mL), dichloromethane (160 mL) and 
tetrahydrofaran (40 mL) were cooled to 5"C under nitrogea and methanesulfonyl chloride 
(0.35 toL) was added. The mixture was then stirred at S'C for 1 5 minutes, poured into 
aqueous sodium bicazfoonate solution (75 mL), extracted into dichloromethane (3 x 100 
mL). dried over anhydrous magnesium sulfate, filtered and concentrated to give the erode 
product This was purified by column chromatography eluting with ethyl acetate to give 
the mesylate (1 .06g). The mesylate (971 mg) in methanol (45 mL) was stiired under 
nitrogen and potassium carbonate (592 rag) was added. The mixture was then stined at 
room temperature for 1 hour, poured into water (50 mL), extracted into etfaylacetate (3 x 50 
mL). dried over anhydrous magnesium sulfete, filtered and concentrated to give the crude 
product. This was purified by column chromatography elating with 2:1 iso- 
hexane/ethylacetate to give the epoxide (595 mg). (IS, 25)-(->iV,Ar-5&(3,5-di-t- 
bulylsalicydene)-l,2-cyclohexanediaminocobalt(II) (0.20g), acetic acid (0.1 mL) and 
toluene (2 mL) were stirred together in air for 1 .5 hours. Tlie solvents were then removed 
in vacuo and the resultant brown glass was dried under high vacuum for 2 hours. TTie 
epoxide described above (595 mg). water (1 mL) and tetrahydro&ran (30 mL) were then 
added to this and the mixture stirred under nitrogen for 92 hours, concentrated and purified 
by column chromatography eluting with 2:1 irohexane/ethyl acetate to give ibe sub-titled 
compound (0J219g). 



MS (ES+) ion IM+H]* 360. 362 



c) 2-Chloro-S-((2^.2-hydroxy-3-(methyIamino)propyllrAKtricydoI3J.l.lV]dec^^^ 
ylmetfayO-benzamide, hydrochloride salt 

2.Ch]oro-5-[(25).2K)xiranylmethyl]-^:(tricyclo[3.3.1.l''']dec-l-yIme&yl)-benzam 
(Example 13 b)) (llOmg), methylamine (40% aqueous solution, 2 mL) and tetrahydrofiuan 
(10 mL) were heated together at SO^C under nitrogen for 20 hours, cooled and concentrated 
to give an oil. This was purified by Waters' MCX resin and then by column 
chromatography eluting with 9:1:0.1 dichloromethanetoxethanol/ammonia. Tbs oU 
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obtained was dissolved in dichlorometfaane (5 mL) and IM ethereal hydrogen diloride (4 
mL) was added. The resulting white solid was filtered ofiF to give die titled conqx^ind 
(121mg). 

'H NMR (400 MHz. de-DMSO) S 8.29-8.26 (IH, t); 7.43-7.40 (IH, d); 7.30-7,27 (2H, m); 
5.55-5.53 (IH, d); 3.97 (IH, hr m); 2.97-2.90 (3H, m); 2.80-2.67 (3H. m); 2.53 (3H, s); 
1.94(3H,brs); 1.69-1.58 (6H,brAB); 1.52(6H,brs). 
MS APCI(+ve) ion [M+H]+ 391, 393 

ni.p. we^c 

Example 14 

2-CWoro-S-((25>3-(ethylaniino>2-hydroxypropyll.iV-(trlcyclo(3.3.1.l'''ldec-l- 
ylmethyl)-benzamide, hydrochloride salt 



2-Chloro-5-[(25)-2-oxiranyime%l]-JVKtri<^lo[3.3.1.l"]dec-l-yhnethyI)-ben2an^ 
(Example 13 b)) (1 lOmg), ethylamine (70% aqueous solution, 2 mL) and tetiahydroforan 
(10 mL) were heated together at 50°C under nitrogen for 20 hours, cooled and concentrated 
to give an oil. Hiis was purified by Waters' MCX resin and then by column 
chromatography ehiting with 9:1:0.1 dichloromelhane/iBiethanoVammonia, The oil 
obtained was dissohred in dichloromelhane (5 mL) and IM ethereal hydrogen chloride (4 
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mL) was added. The resulting white solid was filtered off to give ttie titled compound 
(109mg). 

'H NMR (400 MHz, de-DMSO) 6 8.30-8.27 (IH, t); 7.43-7.40 (IH, d); 7.30-7.28 (2H, m); 
5.54-5.53 (IH, d); 3.99 (IH, br m); 3.00-2.87 (5H. m); 2.82-2.67 (3H. m); 1.94 (3H, br s); 
1.69-1.58 (6H, br AB); 1.52 (6H, br s); 1.20-1,16 (3H, t). 
MS APCI(+ve) ion [M+H|* 405, 407 
m.p. 214'*C 

Example IS 

2-Chloro-5-I(2ft>2-hydroxy-3-(methylamino)propyl]-iV-(tricycIo[3J.l.l^'jdec-l- 
ylmethyQbenzamide, benzoic add salt 



a) 2-Chloro-5-iodo-JV-[(4-methoxyphenyI)methyl]-A/'-(tricyclo[33.1.1^'^]deG-l<- 
ylmethyl)benzamide 

Potassium t-butoxide (18.8g) was added to a stirred solution of 2-chloro-5-iodo-M 
(tricyclo[3.3.1.1^'^]dec-l-yImetiiyl)benzamide (prepared as described in WO 99/29661) 
(60.0g) in anhydrous tetrahydrofuran (600 mL) at 20»C under nitrogen- After the addition 
was complete, 4-methoxyben2yl chloride (20.8 mL) was added. The mixture was heated to 
reflux for 12 hours and then cooled to room tenperature. Water (600 mL) was added and 
tiie mixture extracted witfi dichloromethane (1 .2L thai 400 mL). Oiganic extracts wae 
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dried over anhydrous magneshnn sulphate, filtered and evq>orated under reduced pressure. 
The residual solid was suspended in £sro-hexane/f-but^ me&yl e&er (9:1. IL). stirred at 
reflux for 1 hour and then cooled to room temperature. The solid was filtered then dried in 
vacuo to give the sub-titled confound (72.88g). 

*H NMR (400 MHz, CDCI3) (major rotamer only) 5 1 .62-1 .77 (2H, m), 2.01 (3H, s). 2.73 
(IH, d), 3.71 (IH. d), 3.80 (3H, s), 4.38 (2H, ABq), 6.83 (2H, d), 6.92 (2H, d), 7.10 (IH, 
d). 7.42 (IH, d), 7.55 (IH, dd). 
MS (APO) ion [M+HJ* 550/552 

b) 2-Chloro-5-[(25)-3-chloro-2-hydroxypropyll-JV-I(4-methoxyphenyl)methyll-JV- 
(tricycIo[33.1.1^^]dec-l-ylmethyl)benzamide 

iso-Propyhnagnesium chloride solution (2M in tetrahydrofuran, 72.9 mL) was added to a 
stirred solution of 2-chloro-5-iodo-Ar-[(4-methoxyidi«yl)melhyl]-J\r- 
(tricyclo[3,3.1,l^'']dec-l-ylmetiiyl)ben2amide(E^anq>le 15 a)) (72.87g) in anhydrous 
tetrahydrofuran (1 L) at O'C under nitrogon. After 30 minutes, copper(JQ bromide 
dimettiylsulphide conq>lex (0.68g) followed by Cft)-(-)epicblorohydrin (11 .4 mL) were 
added. The mixture was warmed to SO'C for 2 hours 1h«i diluted wifli saturated sodium 
bicarbonate solution (1 L) and water (500 mL) then extracted with elhyl acetate (2 x IL). 
Organic extracts were dried over anhydrous magnesium sulfate, filtraed and evaporated 
under reduced pressure. The residual oil was dissolved in methanol (600 mL), stirred 
overnight and the precipitated soHd filtered and dried in vacuo to give the titled compound 
(52.25g). 

*H NMR (400 MHz, CDCI3) (major rotamer only) S 1.50-1 .78 (2H, m), 2.01 (3H, s), 2.63 
(lH,dd), 2.68-2.84 (2H,m), 3.24-3.30 (lH,m), 3.40 (lH,dt). 3.76-3.88 (5H,m), 4.40 
(2H, ABq), 6.82 (2H, d), 6.95 (2H, d), 7.05 (IH, d), 7.12 (IH, dd), 7.31 (IH, d). 
MS (APCI) ion [M+H]* 516/518/520 
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c) 2-Cliloi^5-t(2il)-2-hydroxyOKm8thylamIno)p«>pyll-iVKtri^^ 
ylmethyObenzamide 

A solution of 2-chloro.5-[(25>3.diloro-2-hydroxyprop3d]-M[(4-me^^^ 
iVKtricyclo[33aj"]de<>l-ylmefliyl)beiizamide (Example 15b)) (52.24g, lOlmmol) in 
trifluoroacetic acid (260 mL) was heated at 50'C for 16 houra then evaporated to a viscous 
oil. The oil was redissolved in methanol (500 mL) and evaporated in vacuo. The residual 
solid was dissolved in telrahydrofuran (300 mL) and a solution of sodium hydroxide 
(8.08g) in methanol (100 mL) was added. After 15 minutes, 40 wt % aqueous 
methylamine solution (520 mL) was added. Aftw 2 hours, the solution was decanted ftom 
a brown oil and evaporated under reduced pressure at 50«»C. The resulting suspMsion was 
diluted with water (2 L), acidified to pH<2 with 37 wt % hydrochloric acid, and extracted 
with ethyl acetate (1 L). The organic layer was baclcextracted with 0.5M hydrochloric acid 
(1 L). Combined aqueous extracts were adjusted to pH 1 1-12 with 50 wt % sodium 
hydroxide solution, and extracted with eliiyi acetate (2 x XL). Organic extracts were dried 
over anhydrous magnesium sulphate, filtered and evaporated under reduced pressure to 
give the tided compound as a white solid (34.52g). 

NMR (400 MHz, CDQa) 8 1.59 (6H, s). 1.65 (3H. d), 1.73 (3H. d). 2.01 (3H. s), 2,42 
(3H, s), 2.49 (IH. t). 2.68 (IH, dd), 2.71 (2H, d), 3.17 (2H, d), 3.80-3.87 (IH, m), 6.29 
(IH, s), 7.25 (IH. d), 7.33 (IH. d), 7.58 (IH. s). 
MS (APO) ion [M+Hf 510, 512 

d) 2-Chloro-5.K2«)-2-hydroxy-3-(methylamlno)propyll-iV-(tricyclol3J.l.l^'ldec-l- 
ylmethyl)benzamide benzoic add salt 

Benzoic acid (I1.07g) was added to a suspension of 2-chloio-5-((2R)-2-hydroxy-3. 
(methylamino)propyl]-JV-(tricycIo[3.3.1.1^-']dec-l-yImeihyl)benzamide (Example 15 c)) 
(33.54g, 86mmoI) in 2-propanoI (333 mL) and the mixture heated to reflux whereupon a 
clear solution was obtained. r-Butyl methyl ether (1 L) was added diopwise over 30 
minutes and tiie solution maintained at reflux. The solution was allowed to cool to room 
temperature, stirred for a fiirther 2 hours and solid collected by filtration, washed with 
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/-butyl xoetbyl efter and dried m vacuo at ^'C to give the titled compound (24.Sg). The 
modier liquors were evaporated in vacuo and tfie restdue dissolved in 2-propanol (50 mL) 
at reflux, /-butyl methyl ether (150 mL) was added and a second crop was isolated as 
before tb ^ve further titled compound (13g). 

NMR (400 MHz. ds-DMSO) S 1.52 (6H. s), 1.59 (3H, d). 1.67 (3H, d). 1.94 (3H. s), 
2.43 (3H. s), 2.60-2.68 (2H. m), 2.72-2.79 (2H. m). 2.93 (2H, d), 3.88-3.93 (IH, m), 7.26 
(IH, s), 7.27 (IH, d), 7.35-7.40 (3H, m). 7.47 (IH, t). 7.90 (2H, d), 8.29 (IH, t). 
MS (APCI) ion tM+H]*391, 393 

« 

Pharmacological Analysis 

Certain compounds such as benzoylbenzoyi adraiosine triphosphate (bbATP) are known to 
be agonists of the P2X7 receptor, effectmg the fomation of pores in the plasma membrane 
(Dmg Development Research (1996), 37(3\ p.l26). Consequently, when the receptor is 
activated using bbATP in the presence of etfaidium bromide (a fluorescent DNA probe), an 
increase in the fluorescence of intracellular DNA-bouud ethidium bromide is observed. 
The increase in fluorescence can be used as a measure of P2X7 recq)tor activation and 
therefore to quantify the ^ect of a confound on tbs P2X7 receptor. 

In this manner, each of the title compounds of die Exanqiles was tested for antagonist 
activity at the P2X7 receptor. Thus, the test was performed in 96-wen flat bottomed 
microtitre plates, the wells being fUled with 250 pi of test sohition comprising 200 |il of a 
suspension of THP-1 cells (2,5 x 10* cells/ml) containing 10"*M ethidium bromide, 25 jil 
of ahigh potassium buffer solution containing lO'^M bbATP, and 25 til of the high 
potassium buffer sohition containing 3 x lO'^M test compound. The plate was covered 
with a plastics sheet and incubated at 37 »C for one hour. The plate was then read in a 
Perkin-Elmer fluorescent plate reader, excitation 520 nm, emission 595 nm, slit widths: Ex 
15 nm, Em 20 nm. For the purposes of comparison, bbATP (a P2X7 receptor agonist) and 
pyridoxal 5-phosphate (a P2X7 receptor antagonist) w«e used separately in the test as 
controls. From the readings obtained, a pICso figure was calculated fiir each test 
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compound, this figure being the negative logarithm of the concentration of test compound 
necessary to reduce tiie bbAIP a^mist activity by 50%. Eadi of tiie conq>ound8 of the 
Examples dononstrated anta^nist activity, having a plCfo figure > 4.50. For exanq>le, tite 
compounds of Examples 1, 8 and 10 had pICso values of 8.0, 8.4 and 8.2 respectively. 
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CLAIMS 

1. A compound of formula 




wherein m represents 1 , 2 or 3; 

each independently represents a hydrogen or halogen atom; 
2 3 

one of R andR represents halogen, nitro, amino, hydroxyl, or a group 

selected fiom (i) Ci-Ce alkyl optionally substituted by at least one halogen atom, 

(ii) Ca-Cg cycloalkyl, (iii) Ci-C6 alkoxy optionally substituted by at least one halogen 

atom, and (iv) Cs-Cg cycloalkyloxy, and the other ofR^ and R^ represents a hydrogen or 

halogen atom; 

n represents 0, 1 or 2; and 

R andR each independently represent a hydrogen atom or a Ci-C6 alkyl groiqj optionally 
substituted by at least one substituent selected fiom hydioxyl, halogen and Cj-Cg alkoxy; 
or a pharmaceutically acceptable salt or solvate thereof. 

2. A compound according to claim 1, wherein m is h 

3. A compound according to claim 1 or claim 2, wherein R^ represents a hydrogen 
atom. 



4. A compound according to any one of claims 1 to 3, wherem n is 1. 
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5. A confound according to claim 4, which has flie following stereochemistry: 





R 



6. A compound according to any one of claims 1 to 5, wherein and each 
independently represrat a hydrogen atom or a Ci-Cfi alkyl groiq) optionally substituted by 
at least one hydroxyl group. 

?• A compound according to claim 1, wherein 
mrqxresents 1; 

eachR represents a hydrogm atom; 
2 3 

one of R andR represents a halogen atom, and the other of R^ and R^ represents a 
hydrogen atom; 

n is 0, 1 or 2; and 
4 5 

R and R each independently represent a hydrogen atom or a group selected from -CH3, 
-C2H5, .CH(CH3)2 and -(CH2)30H. 

8. A compound according to claim 1, wherein 
m represents I; 

eachR represents a hydrogen atom; 

one of R^ and R^ represents a halogen atom, and the otbsr of R^ and R^ represents a 
hydrogen atom; 



42 



nisO, I or 2; and 
4 S 

one of R andR represents a hydrogen atom or -CH3 and &e other of and 
represents a group selected firom -CHs, -C2H5, -CH(CH3)2 and -(CH2)30H. 

9. A compound being selected fiom any one of: 

2-Chloio-5-[(3S).3-hydroxy-4Kmethylammo)butyl]-AKtricyclo[3.3.1.1^'']dec-l- 
yhnediyl)benzaniide, 

2-adoro-5-[(3S>3-hydroxy-4<ethylamino)butyl].iVKtricyclo[3.3.1.l''']dec.l- 
ylmediyl)benzamid^ 

2-Chloro-5-[(3S)-3-hydroxy-4Kl-methylethylamino)bulyl].AKtricyclo[3.3.1.l3'']d« 
1 -ylmethyl)ben2amide, 

2-CMoro-5-((3R)-3-hydroxy-4-(methylamino)butyl]r/V<tricyclo[3.3J.l^'Veo- 
]^metibyl)benzamide, 

2-CWoro-5-[(2R>3Kethylammo>2.hydroxypropyl]-iV<tricyclo[3.3.1.l''']dec-l- 
ylmethyl)-b«izamide hydrochloride, 

2<ailoro-5-[(2R>3-(eth3daniino)-2-lQ^xyprop5«]-JHtricyclo[3J.L 
yhnethylHenzamide, 

2-Chloro-5-[(2R>2-hydroxy^3-[(l-methylethyl)amino]propyl]-isr- 
(tricyclo[3JJ.l3']dec-l-ybnelhyl)4)enzamidehydrochl<wide, 

2-CajIoro-5-[(2R>2-hydroxy-3-[(l-meth3delhyl)amino]propyl]-Ar- 
(tricyclo[3.3.1.l''']dec-l-yhnelhyl)-ben2amide, 

2<aUoro-5-[(2R>2-hydroxy-3-[(34iydroxy|m>pyi)ammo]propyIJ-iV- 
(tricyclo[3.3.1.l'''jdec-l.yhnethyl)-benzaniide hydrochloride, 

2-Chloro-5-[(2R>2-hydroxy-3-K3.hydroxypropyl)ammo]propyl]-JV^ 
(tricyclo[3.3.1 . 1 '''idec-l -ylmethyl).benzamide, 

2-ChIoro-5-[(2R)-3-<dimethy]amino>2-hydroxypropyl]-iSr-(tricyclo[3.3.1.l"]dec.l- 
ylmefbyl>-benzamide hydrochloride, 

2-Chloro-54(2R)-3-(dimethylamino)-2.hydroxypropyl]-Ar-(tricyclo[3,3.1.l''']dec-l- 
ylmethyl)-bcnzamide, 
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2<Moro-5-((lS)-l-hydroxy-2<metlQrlainmo)eth)^]-iV-(tric>«lo[33JJ^^^^^ 
yba&^yiyb&azamids hydrochloride, 

2-<adoro-5-[(lS>l-hydimy^2<methylainino)etiiyl]-Ar-(tric^^ 
ylmetlQd)brazamide, 

2<Moro-5-KlR>l-hydroxy-2-(methylaimno)e%l].JV^tricycto^^ 
ylmett^)benamide hydrochloride, 

2-CMoro-5-[(lR>l-hydroxy-2-(methylanuno)eth3d]-JV<tricyclo[33.1.1^']dec-l- 
)toethyl)beD2amide, 

2<:hIoro-5-[(lR>2-<ethylamino> l-hydroxyethyl]-Af.(tricyclo[3.3, 1 . l''']dec.l- 
>imethyl)benzamide, 

2-Chloro-5-[(lR)-l-hydroxy-2-[(3-hydroxypropyl)aniino]efli)4]-i\r- 
(tricycIo[3 .3.1. l'-']dec- l-ylmethyl)benzainide, 

2-ChloK)-5-[(2S)-2-hydroxy.3<mediylainino)propyl]-i\Ktricyclo[3 
ylinetiiy])-ben2amide hydrochloride, 

2-Chloro-5-[(2S)-2-hydroxy-3-(methylanuno)pKq)yl]-i\Ktricy^^ 
yhnethyl)-benMimde, 

2-<3doro-5-[(2S)-3-(ediyIamino)-2-hydroxypiopyl]-AKtricyclo[3.3Ja''']^^ 
ylmediyl)-b«izainide hydiochloride, 

2-Chlaro-5-[(2S)-3-(ethyIamino)-2-hydroxypropyI]-Ar<tri<qfclo[3.3J.l'''^^ 
ylmethyl)-benzanude, 

2-ailoro-5-[(2R)-2-hydroxy^3<melhy]ammo)propyl]-i^-<Mcyclo[3JJ.l'''^ 
ylmetfayObenzamide benzoic acid salt, 

2-Chloro-5-[(2R)-2-hydroxy.3Kmethylamino)propyl]-iV-(tricyclo[3.3JJ*'']deo- 
3toettiyl)benzaimde, 

and all pluumaceutically acceptable salts and solvates Aeieof. 



1 0. A process for the preparation of a compound according to claim 1, which comprises: 
(i) when n is 0, reacting a compound of formula 
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O R* 



(D) 

12 3 

wherein m, R , R and R are as defined in formula (I), witti a compound of formula (HI), 

4 5 4 5 

HNR R . whereinR andR are as defined in formula 0); or 



(ii) when n is 1 , reacting a conopound of formula 




(IV) 



wherein m, R , R and R are as defined in formula CQ, with a componnd of formula (ID) 
as defined in (i) above; or 



(iii) v/bm n is 2, reacting a compound of formula 
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(V) 



wherem is a leaving groiip and m, r\ r2 and are as defined in form^^^ 
compound of finmula CDDO as defined in (i) above; or 



(iv) when n is 1, reacting a compound of fomiula 




whereinL is a leaving group and m, R^ R^ and R^ are as defined in fwraula (I), with i 
compound of formula (JU) as defined in (i) above; 



and optionally after (i), (ii) (iii) or (iv) caizying out one or more of the following: 

• converting the compound obtained to a fiii&er compound of formula (I) 

• fenning a phaimaceutically acceptable salt or solvate of the con^wund. 

n. A pharmaceutical composition comprising a compound of formula (I) or a 

pharmaceutically acceptable salt or solvate thereofas claimed in any one of claims 1 to9in 
association with a pharmaceutically acceptable adjuvant, diluent or carrier. 



46 



12. A process for the prq>aration of a phamaceutical composition as claimed in claim 1 1 
which comprises mixing a compound of fomiula (I) or a pharmaceutically acceptable salt 
or solvate thereof as defined in any one of claims 1 to 9 with a phannaceutically acceptable 
adjuvant, diluent or canier. 

13. A confound of fonnula (Q or a phannaceutically acceptable salt or solvate thereof as 
claimed in anyone of claims 1 to 9 for use in therapy. 

14. Use of a compound of formula (I) or a phannaceutically acceptable salt or solvate 
thereof as claimed in any one of claims 1 to 9 in the manufacture of a medicament for use 
in the treatment of rheumatoid arthritis. 

15. Use of a compound of fonnula (1) or a pharmaceutically acceptable salt or solvate 
thereof as claimed in any one of claims 1 to 9 in the manufecture of a medicament for use 
in the treatment of an obstructive airways disease. 

16. Use according to claim 15, wherein the obstructive afaways disease is asthma or 
chronic obstructive pulmonary disease. 

17. Use of a compound of formula (I) or a pharmaceutically accq>tabl6 salt or solvate 
thereof as claimed in any one of claims 1 to 9 in the manufacture of a medicament for use 
in the treatment of osteoartibritis. 

18. Use of a compound of formula (T) or a pharmaceutically acceptable salt or solvate 
thereof as claimed in any one of claims I to 9 in the manufacture of a medicament for use 
in the treatment of atherosclerosis. 

19. A method of treating rheumatoid arthritis or osteoarthritis which comprises 
administering to a patient a therapeutically ejBfective amount of a compound of formula (I) 
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or a phannaceutically accq>table salt or solvate thereof as claimed in any one of daims 1 to 
9. 

20. A method of treating an obstnicttve airways disease which comprises administering 
to a patient a therapeutically effective amount of a compound of formula (Q or a 
pharmaceutically accq)table salt or solvate thereof as claimed in any one of claims 1 to 9. 
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ABSTRACT 
NOVEL COMPOUNDS 
The invention provides compounds of formula 

i 




in whichm,n»R »R ,R ,R andR have the meanings defined in the specification; 
processes for dieirprq>aiation; pharmaceutical compositions containing them; a process 
for preparing the phannaceutical compositions; and their use in dierapy. 
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